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Sci ence

Airborne fine particles (PM, ;)
have been linked to adverse
health effects and regional haze.
PM, . measurements indicate
that the Tennessee Valley will
have difficulty meeting the
recently revised, stringent
National Ambient Air Quality
Standard for Particulate
Matter. To better understand
the sources and fate of PM, . in
the Tennessee Valley, TVA
recently began operation of an
enhanced monitoring station
(“Supersite™) on the western
border of the Great Smoky
Mountains National Park.
Cooperating with TVA in this
effort are the National Park
Service, EPRI, the Department
of Energy, and the Tennessee
Department of Environment
and Conservation.

Policy

Controlling fine particles will be
a costly and difficult task.
Developing cost-effective, efficient
control strategies will require a
greatly improved understanding
of sources of particles and the
processes that produce and
transport them.

Devel opnent of an Enhanced Air Qual ity
Mnitoring Sation (“Supersite”) inthe
G eat Shoky Mount ai ns Nat i onal Park

Backgr ound

Elevated levels of fine particles (PM, )
can be harmful to human health and
also can contribute to regional haze.
However, the sources of these particles
and the processes by which they are
formed remain poorly understood.

In September 1997, the U.S.
Environmental Protection Agency
(EPA) revised the National Ambient
Air Quality Standards for Particulate
Matter. The former “inhalable”
particulate standards--those particles
less than 10 micrometers in diameter,
i.e., PM, --were retained, and two new
metrics for fine particles--those less
than 2.5 micrometers in diameter, i.e.,
PM, .--were added. The new PM, .
annual standard was set at 15 micro-
grams per cubic meter (ug/m?), and the
new 24-hour PM, , standard was set at
65 pg/md.

TVA and the Tennessee Valley air
regulatory community have been
proactive in developing and operating
a network of prototype PM,
monitoring stations. Beginning
operation on Earth Day 1997, this
sampling network has provided data
for a preliminary assessment of PM,
mass concentration levels. The
network also has provided important
information on the composition of
PM, . in the Tennessee Valley.

Results from the Tennessee Valley
PM, . Network indicate that annual
average PM, . concentrations in the
Valley range from about 14 to 21 ug/
m?3, with 14 representing the rural
background and 21 representing the
highest urban concentrations. Seven
of the eight monitoring stations
exceeded the level of the new PM, .



anrl standard, b, with
mowre than 1,000 samples
collected to date, the network
heas vet to exceed the level of
the e 2d=hour standard.

Composition clata sUZEest
that, owerall, Valley F'?d“ i=
made up of about one-thind
sultate, one-third organie and
elermental cadwon, and one-
third "everything else.” The
propoional contribution of
sulfate is greatest at the rural
Fackground staton, while the
urbrin samples shiow progsors-
tionally greater carbon
coniribuations (see below ),
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¥What I=s a "Supersite”?

A “Supersite” is an enhanoed
FM, . monitoring site that
exhibits three defining
characteristics:

First, the Bupersite is used (o
develop and test research
instroments that mmprove the
ability of scientists o gquantify

fine mass components that are
ot being acourately sampled
by stanclard Federal Reference
Method (FRM) samplers,
Seconc, it is a location where
tracer compounds, emitted
from specific sources of fine
particles or thieir EASECHIS
Precursors, e measured,
Third, measurements are mace
with shorter time resolution
than conventional FRM
samplers. A time history of the
levels of fine panticle constitu-
enls 15 being developed from
these data and wall help deter-
mine daily human exposure to
particles, 1i also will help
scientists o understancd the
processes by wlich paicles
frarmm s accurmnlans,

What Can the Supersite
Tell Us?

First of all, the supersite is
critical to developing instrumen-
fation that can more accurately
quantity what is present in fine
mass than can current FEM
samplers. The FREM for fne
mess significantly under-
estimates the contribution of
organic caubon species,
[nterestmgly, it s this under
estinmated onganic fraction of
fine particle mass that appears o
evoke the greatest health
concems from toxicologists

The predomimant sources of fine
particulate carbon are incom-
plete combustion from vehicles,
fuel si wikge and franspon,
inclustrial solvents, open
Furmang, and Deoniass emissons,

Secondly, the use of racer
compouncls will provicle more

acourate data conceming where
fire paticles and their precursors
originate. They will help answer
questions such as:

What fraction of the fne
particulate mix orginates from
sultur and mircgen emissioms
fromm poweer plants?

What feaction from vehicle
emissions!
=W han fraction from other
inclustrial sources?

What fraction from natural
AOUTCES?

Such improved undemstanding
will help regulators focus on the
appropriate “culprit sources,”
Alzso, these data wall allow the
development of better control
strategics for particulate matter.

Finally, examining the time
istory of the levels of various
firre particle constituents will not
only mprove measurements of
chaily hoergen exposure but also
will help in developing models
Capable of making predicuons of
thee tirming and location of
excecdances of EPA regulatory
stanclards,

TVA's Triad Concept

TVA's approach & 1o develop a
Aupersite at Look Bock, a back
erourd location o the westem
edge of the Great Ssmoky
Monmtains Mational Park
(GSMMEY, This central monitor-
ing staton will be supported by
o satellite moniloring stlions
about 25 km east (Cove
Monuntain and 25 ko norih
{Knoxville h of Look Rock (see
map o back pagel



PM., . mass and composition Future Plans Information Contacts
measurements have been
madhe ar a core site near
Knoxville as a parnt af the
Tennessee Valley PM,
Monitoring Metwork.,

TvA also has collaborated
with the National Park
Service (MPRFin making
LrACe @S MEeasurerenls it a
o nEinLop e CCowe
Mountain) during the
“opone season,” Previous
measuremenis of mass and

The continuocus sampling of
gas-pluse species, the openition
of the NP3 instrumentation,
and the every-third-day
samyhing of Tne mass using the
FEM sequential unit will
continue during calendar vear
1999, Duplicate FRMs will be
operated on an acoelerated
schedule o obtain daily
mieasures of chemdeal
composition, including onanic
ancd elemental carson,

Eoger L. Tannes
L 250} A86-2054
rlianner@tva. gov

William 1. Parkhurst
(256} A86-2705
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Thomas A, Bumell
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chemical compositiom of
acresols buave Boeen made at

the Look Rock site by TVA
and the NP during
intensive sampling exercises

The first mensive sampling
pericd at the Look Eock sie
wos i Otober 1958 Freld

Lesting was conducted For
TWAs modified Particle
Concentrated-Brigham Young
Chganic sampling Sysiem
sampler for semi-volatile
comstituents of [ne mass and
for a Tapered Element
Cracillatng Microbalince
continuous fine mass sampler
mmodified e collect aercsols ar
constant humidity.,

The TVA Supersite will
operate principally at Look
Rock, where continuous,
vear-round sampling of
sorme paramelens will be
aupplemented by fooused
CAMPAIEN MELSUrements in
selected seasons, In addition
1o the Look Eock sampling,
selected measurements of
mass, light scattering and
chemical compasition will
e made at Cove Mountain,
and some enlanced
rcritoring will tilee place at
the Fr Loudoun Lake
network site near Knoxville

View of Look Rock Supersite Facing North
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[F voun weould like additional information on imporant aic quality opics, please consider any of te fllow
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